Introduction
Since nitrogen is an essential part of the chlorophyll molecule, any appreciable lack of it in the mineral nutrient supply of the plant should result in a suppression of chlorophyll formation. The extent of this suppression would, of course, be modified if there were a deficiency in other growth factors such as light, iron, magnesium, carbon dioxide, and water.
It is the purpose of this paper to show the relationship existing in leaves of pineapple plants between the total chlorophyll (a + 3) concentration and various amounts of nitrogen applied as fertilizer in a series of field experiments.
According to SCHERTZ (8) , VILLE in 1889 was probably the first investigator to note a definite relationship between nitrogen supply and chlorophyll formation. The color of the plants observed varied according to the amount of nitrogen applied. Similar observations were made by PINCKNEY (5) in the case of sorghum fertilized with sodium nitrate.
SIDERIS (unpublished data) has shown that leaves of pineapple plants receiving very large quantities of nitrogen had an increased content of amino acid and chlorophyll.
SCHERTZ (6) , working with Coleus blumei (var. Golden Bedder), found that the mottling of leaves was due to a lack of nitrogen and could be prevented by the addition of sodium nitrate. The addition of iron, magnesium, calcium, or phosphate failed to prevent mottling and subsequent shedding of the leaves by the plant. On the other hand, BRIGGS, JENSEN, and McLANE (1) were unable to establish a relationship between the percentage of leaves mottled and the total nitrogen content in the soil in both the orange and lemon groves studied. In a later investigation SCHERTZ (8) concluded that the amount of nitrogen supplied correlated with the amount of chloroplast pigments present in the fresh green leaves of cotton and potato plants. ULVIN (10) GUTHRIE (3) showed that the availability of nitrates affected the chlorophyll content of plants differently during winter and spring. The lack of nitrates in winter did not induce any chlorophyll loss, but in spring a great reduction occurred when there was an insufficient supply of nitrates.
Experimentation

MATERIAL
Total chlorophyll (a + f3) determinations were made on pineapple leaves from four field experiments. Table I gives the location, number of plants per acre, and fertilization rate in pounds of nitrogen per 1000 plants for each of the treatments in the four experiments. The amount of nitrogen indicated was applied during the growing period of approximately 20 months. Experiments I, II, and III were each divided into two parts. Part A received its nitrogen in two applications, at the time of planting and at the age of 12 months. Part B received its nitrogen in four applications, onefourth at the time of planting and equal amounts at the age of 6, 12, and 18 months. The leaf samples were obtained shortly prior to harvest when the pineapple fruits were still green but nearly full size.
All four experiments were installed in the fall (September and October) of 1932. They were regularly and well supplied with iron as ferrous sulphate spray.
Ammonium sulphate was used as the nitrogen source in all four experiments. Neither potassium nor phosphorus was applied in experiments I, II, and III. All of the plots in experiment IV had been uniformly fertilized with 5.8 lb. P205 and 2.9 lb. K20 per 1000 plants.
METHOD OF DETERMINATION
The method used in the extraction and separation of chlorophyll from the other plant pigments was that of WILSTXTTER and STOLL (11) This formula was used in the present study to determine the area, except that the product of the length times the width was multiplied by 0.5 to obtain the area from one side of the leaf only. The widths were taken 5 cm. from the base of the leaf and the lengths from this point to the tip of the leaf. The formula was checked by a series of planimeter readings of traces of representative leaves. Calculated on the basis of eleven readings, a mean After discarding the basal 5 cm. of white tissue, the total wet weights of the three leaf samples were recorded. The leaves were then ground in a meat chopper and their total moisture determined. The total chlorophyll determinations were begun immediately after the samples were ground.
VI. Chlorophyll concentrations have again been calculated on both the wet and dry weight bases and also on the 100 sq. cm. wet basis. Figures 1 and 2 show the graphic relationship existing between the amount of nitrogen applied and the chlorophyll concentration of plants from the various plots in the four experiments. Chlorophyll values obtained on the wet weight basis were used in the construction of these curves. The chlorophyll concentrations of the plants receiving no nitrogen in the four experiments varied considerably. Experiments I and III showed the lowest chlorophyll concentrations, while samples from experiment II contained the highest amount of chlorophyll of the four experiments. These different levels of chlorophyll concentration would seem to be correlated with the differences in nitrogen availability between the areas in which the experiments were located. However, analyses of soils from these plots for available nitrogen were not made.
The greatest response, from the standpoint of chlorophyll increase, was recorded in experiment IA. The range, from the plot receiving no nitrogen to that receiving 38.4 lb. per 1000 plants, was from 33.09 to 347.52 mg. of chlorophyll per 100 gm. dry material. The increase was more than tenfold. Field observations of the plots in this experiment indicated such a great increase to be possible. The plants in the plots receiving no nitrogen were decidedly chlorotic and underdeveloped, while those receiving the high nitrogen applications were large, dark green in color, and extremely healthy. Fruiting in the former case was also conspicuously retarded. Incidentally, samples from the plot with no nitrogen applied in this experiment gave the lowest chlorophyll concentrations of all four experiments.
Experiment III also showed a good response to nitrogen fertilization. Although the maximum amount of nitrogeni applied was greater than in experiment I, the total chlorophyll concentration was not so great.
The least response to nitrogen fertilization was noted in experiments II and IV. The chlorophyll levels in the plots receiving no nitrogen were high in both experiments. In both cases the total chlorophyll concentrations of the plants from the plots receiving the highest amount of nitrogen were less than twice that of the plants from the plots receiving no nitrogen.
The number of applications of nitrogen had little effect on chlorophyll content. Except for experiment II, the chlorophyll determinations of the plants receiving the nitrogen in two applications (A) showed slightly higher chlorophyll concentrations. This was most probably due to the fact that the plants in these plots received their full quota of nitrogen sooner than the plants receiving it in four applications (B). Applying the nitrogen at an earlier period allowed this difference in nitrogen availability between early and late applications to become a factor in chlorophyll formation up to the time of the analysis. The small response in chlorophyll formation due to nitrogen fertilization in experiment II was probably the cause for this exception.
Summary
Leaf samples from four field experiments, fertilized with varyinr amounts of nitrogen, were analyzed for their total chlorophyll (a + f) concentrations. Variations in the total concentrations were noted between different experiments and between plots within the same experiment. With few exceptions, an increase in the amount of nitrogen applied resulted in a corresponding increase in the total chlorophyll concentration. This would indicate that, in pineapple plants, the amount of available nitrogen present determines to a large degree the amount of chlorophyll formed, provided the other requirements for chlorophyll formation, such as light, iron supply, and magnesium, are present in sufficient quantities.
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